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(54) [&w<D%m Q&m&mmmm<m 



dsn imi 




(2) 

1 

ta^aii rnwrno) twmm(4) t.mnm 
ism® ( 5 ) tmm&mz ( 6 > ±EffiiB 
m ( 3 ) *^ottas^^±ieMj'H^«^ ( 5 ) kg 
watesej^ ( 6 ) t izm-mzmz*si& t -ft, 1 1 1> 

fc. l££ft#33$l2S ( 5 ) fcSlrtSlSBISS ( 6 ) frhff) 

<mz ±msm ( a > ttt--wfci*&»r#gk Lt^a 

( 5 ) ij^^tmcoiMmm. ( 4 ) 
fcejtiSBiSAkJjasrtiRsais ( 6 > ipt>m* 10 

co±IBMg« (4 ) (ct$J«S»i.*|Safc* { H-*|p|t ! Sr 

hb. 

imem2i mmuiza^x. 
±mm® < 4 ) <o«aw?«iSK < 3 4 > ti^- ;s 
(8) tfffi£^tixu&Ltzmit-$-z>mmmiS 

jbE^rifeisiJw^s ( x ) **\ ±mmm < 4 > 20 

ttttffB (34) £JJE^I-»3i3« ( 5 ) kSrtJBSE 

( 6 ) t fciR-wt:»iwi k mmz mmm 
< 4 ) (r>Btmm^mu (35) ^jjBMrts^es 
( 6 ) tmrnzm/s ( 5 ) tizw.-mizmmrz>$m 
mm (id •cffi^nTv^^k5r#iak-r-ss« 

[|»*«4] M$HlXIi2fc£VYt. 

±£*-|iasiiw#s (x) *\ mm.® ( 4 ) ioiftiifli 
mmn (34) £±££»H!Bgft8 ( 5 ) tmns. 

8KB ( 6 ) t KiK-fWdg*rtS k P35£±i!ffiBa 30 

( 3 ) <nmmfcwm (32) §r hagi^Baats 

( 6 ) fc£*H*S3$KS ( 5 ) 

<mmmm (in -eitjssft&k t hiz. 
±m±im ( 3 ) <r>nt&m<$]m8& (3D ^ije^h 
( 5 ) k mrtfsaes ( 6 ) k iztK-mizmm 
-tt k nmzM smm ( 4 > <F>m,w$mm® ( 3 
5 ) *±:mm&mk ( 6 ) tmmm% ( 5 > k 
(cs?-wt^-rsm2coa[ssffl«i# (12) 

jjBS'i-iBaeas ( 5 ) trnfrmmz < 6 > k##si 40 

[fff£«5] IS^3X{i4tfc^T. 
JjESrt»£8i3§ ( 6 ) #\ M*iJffig£i-i*:«Sc»£i*i 
f&£SI2s ( 6 A- 6 C ) t1§j££*rC H & £ fc 5r#tSk 

[I»£«6] »«^1, 2. 3. 4Xt±5{Cfc^T. 
?S8Ek LT-Sft^** J ffl^^TV^CkS#®k-t 



^200 1-66006 

2 

[0001 ] 

[3ra«gi-&safrfrsf] #ib?&hjj«. ungate j: sis 
meimmmzm- h t>w* & . 

[0002] 

8S#6 8 t!>HMS6 4 kP5g#6 6&tfT*aA 
l---?6 7#ffi§X.£>*U S)t±ieMl*l«6 2lit{i^rt 
i3^6 5#>'fiti.£>:fu c:ni5>#aw*»jBPSIITJI 

S5«M#6 8<7XD«SSfftJ:oT±lil^rtf^ffi6 5 
^^IISXti^SkLTSI^Wtffi^S^kT'. ^ 

[000 3] k-^>T. fi^^[ll!S(Cfc^T{i. ± 
EHSS«# 6 8 L*^ii. ^>^T t ^ 
i^k^^kTli^^zSfiSrifl)*^^*^- ±IE^ 

5S#6 btfvmnmjimzm offi#L^tvit^-c$. 

«^k*»6. ?^«<7)ggii*|plc7)3f^J:S^S«^t^ 
[0 0 04] L*>U iS^. ^^M^-SSJ^ 

xA^A* (Elfia^A^) £^=5r<-tSI6^lllJR 

[ 0 0 0 5 ] BP*>. iJ5gta^JB^aXit«^i«-9-^ 
^/H^fc^Tfi. H8*c^J:3{c. ffffi«Hin (^C 
d) *^«JB?ixT^Blk^->^^^x (£a) i 

wmmzmAL. ztizmwM®izts\,^wz.yhnv 
-m&izx-oxwm^tim. zemsmxn r^ c j 

k, {efccOJ:dtMgg#tJ:-oT r^aj *>^,fiy^ 
7Hr-iBSS*fe«^fc*}tt6IS«»AP r J*ie j k?) 
rac0x>^;j/f-M r h a j ^'tt. ^i^^ffi^x 
*fr*f-tfmj)tLX)m~>XTJ±Miz®WZfx.&. * 

JRM^ fhaj ^HL^lv^ffi rhb-haj tzVZm 
[0006] 

ztixm . mEm^e>mmhmLximm>® 



(3) 
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[ 0 0 0 7 ] * £ T'+iBlfWi. P3f «*2X*f t 
[0008] 

[0009] #BI<Dlg 1 «gftHr?ti* £E««3 1 mm 
4fc. ^H*^S5t^|*ll^tSI^6t^fiix.. ±12 

M«i3*^wttai^^±ia^'^M§5 kmnm 

»3c«IS5fc^rtSi5em^6*^O^Sr±iBMilS4 20 
tiR-ftWcttlft-sriBk Lfc^lPfliSM^&MIelS&fcfc 

te«ta^^fcJJE^rt»ja^6^feW^c7)±IS 

[ooio] *mom2<Dftwx-i±. ±ies& 1 cowniz 

LT^&. 30 
[00 11] *«cO!B3<03fi&HBX'J±, ±fdSglXJiSH2 

«ijffl#ax£, UEP31ia4WtHiiffll^ < &?S3 4^ 
88«#1 lT«JSLfcif:S-»at LtV&. 

[0012] *m<7)m4<mm?i±. ±ieus 1 x»±?g2 

l*JS<]ffil#&X£ % ±121)51194 £7)i»affli^SEt?8 3 4 £ 40 

•ts k mmizimmm ?>\mmmm 3 2 *±m 
mmm&6 kmmmzs t tm-tticiaw-i 

lg 1 1 1 tflMM-i 1 1 i> fc, ±lfi£SMI 

3<9ttailB!fiSfl<ffft3 1 ^±IB^y^mS5 fcMWil 

6 k iziR-mz&ffit h k miz±szmm4 <n 
^mxmm 3 5 *±.§mftmm% e kmmam 

%5k IzlSi-^Aztmthm 2 cD5SJfM# 12*1 

x. . ±i eg*«S!fi 5 1 snaggns 6 k &mm 
mvmmmmcoMiiX'ttfomn&z'timkifzzk 50 



[0013] *m<r>m5cr>miX1i. ±M83X\m4 

cowmz&&g5mmmm<v}m®mzt>^x. ±mm 

A~ 6 C X-ffi&Ltz Z k Zimk I/O *4 . 

[0014] tmmtvmvti. ±m& t.m, 
ms. m4xim5co%wi,zfrfr&^mmmw<?)ffl& 
mmza^x. ttMkLxz&itmm^tzzkm 

[00 15] 

mw<mm *mtw?\ifrfrz>®f8.k-fh z ± t * 
[0016]© *me>m 1 <oi£Hj|t^i > ^i^ia 

smm^^^mmmzan^im^ix^k. ± 
Mmftf&zwss 6 a^co}SM#±iEMiiS4 titj^r » 

ktchto iz&m^-tifttfmm tih ztx. 
±MmmsL4 ti^rniijMzmif-tz>¥f&tt-?& fc 

i$mwt& k mmmm>^-m^iiiz}5 >, ^x l^is 
±ftk LX(omj}®mmt> i mmzm<% t ) . znimm 

IWZhizmtZtiZ Z k fc=5:S . 
[0017]® *H<7)^2cO»HHlc^^^pSlSS 

mmmammmztsircit. ±semm4<^mm 

im f g}&3 4lzUi>'~'<8$:ffi£X^?>cr)X\ m^l^~ 

^siz&v&mitimvy-siTmmzt-ox. ±mmm 
4^cniim<m^mx-imi^ixmmm4 ommtf 
w>htthkki>\iz. mmMmkmmmkvMiz 
anh}^im^m^m^ kmHmm&b k<r><m$t 
<vnmizmm?&^<mffimM>(^Mzm-&mm. 

[0018]® *n^3c^BBtffis^iaffij|g 
vtimmmzxtLtf. ±m®xi£®izimco%)mzmz- 
x^xo^^tmm^^tih. m-h. c\cr>%m 
<n^mmm.(r>mmmziiix\i. mxtowwt®. 
x* . ±mmsk4 ^mtrnm^n 3 a zismm 
mm 5 k mNmgms e t tiR-wcssi -r & k mm 
izwmm4 ottffisa^K'ffss 3 5 sr±fasfl£Gaa& 
6 1 mumm^ 5 k KS?-wtc«^-r*8£ss«m# 1 
ix-m&Lx^z>cox\ mmwtmi nmht» 
?£*)m&%ffimz£iz. ±mmmsm%5mm 
pim$ms6 ^mt^^m^Mtii^immmm k m 



(4 

5 

tm&M%5kzm&)^ffiiiti)m-'1}fak% r ). z\<r> 

[0019]© #®7)m4 cowmzmmmmmm 

±^H84W®aH^JS^»3 4^±£^H» 

21 6 1 ic*Ns*£Bit§ 5 fc t^mnmt & m 1 osas 
wa.1t- 1 lT-ffifiE-r&tfctfc. ±iaEja«3coRtaiffl 

cK-wcsa*** t miz±tmsm4 coat&mim 

-miztmtm2<7>timwm#i 2***., issmv 20 

mmn-i 1 b$mw&#i 2^^smcj:oT. # 
mm^mizismmixms st^mmA zw:±.w. 
mnm$ms6izmh)mmit. wmwtmiziim 

rtfScJftSS 6 *^±ffi^6«4 £ITC±l2£fl#j£SI3S 

conmmwim2ti?>i><r)X'$>&. 30 

[0020] 5 £>fc» ^j»^emcli±iS£Qi® 3 «tt 
ajffltff&Wif&3 1 #±feS£S&flJB&# 1 2 ^^CLT±^ 
*HBSa»»5t««5<i4 1 1 ttc±£P5gfiS4^Htaj 
IH!l&*£<i&3 5*rtfB8Sf&flJBI#l 2£;frLT±fe^l*J 

g&3t» 6 tse 5*1.4 i t x\ ttz. wmmizu 
±3smm®4 nattwrnmn 3 5 ^_hiassf&wsi# 1 

2 LT±IE^f#Jd« 5 t«SR5*t4 b b i> fc_t 

tara»3^)ttaiiii}^s@{f&3 ia>\tje»ara£#i 2 

mmmz*iv&tim<7)%ti-bfob mmwmizmi& 
mm b wmwmb ^imvmimii&tm. 1 & v » ) 

mizmxftmmztftrmfit) #>-amfc£*u 
i&iS£«B£tc j; ^xmkb'mmb<m\,znwh®3mtf 

[0021]© *«B<D3f5 5 <0^C$&^fU«Wf£S 50 
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«&ffi[B]S8£J:*Uf. JJ2m3;m384<^Bjft:<$&£ 

mhz\bx\ «*flaR»*rt*eQaifiS6A~6c*« 

, ±Mi®Xii®iz§i®<?>m:ZWzlzft h Z b tfTZ 

[0022]© *m<r>&$<r>WNzfahQ5mtmw. 
<7>tm®mz£tux. ±MBbi. m2.m3. m4xu 
m 5 com£frfr&mmmm<?>ftm®mzt5^x . 
imb Lxmmffitx'b&-mfc8mzm^x^z>(?>X' 

frbK&w. z<vi%r&. ±sm%m4izmmj)Wiw. 

[0023] 

wcommmim%mmmizm^xmm>izwm 
[0 024] minmtmm 

m 1 iza. *m<?>m&m 1 . 2 3 izw&mmm. 

h^yr^mmm^tixa*) . mmiz&^xw^i 
fi^ha. ®^2\mpmx-hz>. 
[0025] ismmitza. ±-9 (m^m)iz 
x oiHifeSBii$^-sffi*s«3 b . mssm3 b-mxm 
tazttfimmmb. mm&m&sb. ±Mmm3 
wmhmnmm 2 izft&ztifzT**j* v-? 1 

b. ±ieP3g«4cOijftaflS}^^S834(^S$i^V 

^•8 b . z.-ovmnmrn 11, 1 2 1 

Tv^. ±IB^I*rt82fc:ti^lK^2S6^fili. 

[0026] jjeraifiisotttBflii^ms 1 a. 0 

S&«J«#1 2^^LT±tB^«^S}|5k^rt^m 
^6k(CiR-«t«^iirigt?^TV^„ ±IBffiffi«a3 
cO(Saffi!l^'i : S53 2(i. ±iBE?8ffl«i#l 2^^-LT 

s^figt^it-c^s. um%m4<7>®&m&m8& 

34»i. ±IBHS&««i#l 1 (ISSSBlfctJttS 

&"jffli¥8xj si^i«*]i3Hi>fts r sas«^#i i j 
[z*H?tvm-$-z>) £ftLx±mmm£W8&5b±. 
m.^m^me b wRr-wzmsemt ztixm. 

1 1 £jttx±Mmftmm2s6 fc^^^sstt 
[0027] zvmmmmz t ewmzmmt s t 



(5) 

7 

[oo2 8] ±3vmmfrt>frizz 
titii%mxii. ±taHS8«si#i 2*eTijasj«» 

3^5£fcVvt^3ft««fbT&#«k?*lS„ £ 
<7)WL<$m}. JJfil^-^'8£&T±ieP3M«4fc:#A 

EESfifcflL jjeebwhbh i *8T±ewBaii 

d fc fc t> fc. IB^tfxfcfBiJJEHBeHft* 12S 10 
[0029] iS^SE^ffctt. JJHEEH«3 
^fiBESSl)l»6fc#AS*i, ££T1gJBL-C?ft&S£fc§ 

fE0S5flJ8l#l ltgr±£BSiai4fcftai:ASii. St 

ft. ±f E0*&«&# 1 1 £«T JbSE£*H!B6»» 5 fc® 
A2iX. ZZ-cmSlLT#AtimbZtvMk. JJBHSS 20 
«flft#l 22iVT^AAP-^7SrgT±^ffiffi»3{C 
®A5itS. 

[0030] ^co j: 3 zammm^^mmw 

-HfotZtli. «ot> ±fdIS5S«i4fcfcVva2. & 

x;M^-*JJEffi»*3(0lH»W!jfc LTPOJRLT. 
*«0*aW4Wf W JJEffiWi 3 Av«A* t hZ\t 

iza^xmm4 xcrmfimmwrnx-hz ztfrt>. 
d fc. Mz-immmmiz&^x?)*- 

HJl^T-^^fcitLT. Mdj[5|l|m«fcflJi 

^sawHb^j: -o-Jiaaisfii. nt. imt lx 

1M ^;W£Bm»tt*0^v^SlSIH&ac^>f ?;i-fc £S 40 
K3BHU "C«IWjBiR»*ftt±aBffilB« 3^cO^A* 

ztizx zmnsmx-b & . 

[ 0 0 3 1 ] ifc, ^ommoj: 3 fc. UgRBNi 
4tf5«iam«W»34ICl/^-A8*AKrSii: 

t. ±ia^gi»4^^iEo5a^A*'mihsnsia«g 
«S4 (oftffltt^*is* r )^>its fc fc t>fc. ^sse^t 
mm t <r>mza vtisemmmss 5 1 mm^m 
set mmt^im^mtisss^mms^mb, 50 
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izm-mmmmtbt>tt. ztit>cr>%^ »*yxf 

[0032] *L £«SaiBBW:lifc^Ttt, Mrt«S2k 

<. _LfeiEi*it82fc. rafcff«!!£ft&fr£H£8 LTfll 
fc i>®fflT'^ 5 1 fc Waffix-hh . 

[003 3] s&2?)3IS6J&<g 

B2fcfcL *H«0«*«1, 2&tf4(c!a$coHHj§#® 
ffl3ii^2(0|gi6^ffit«S^S%M*®SZ2«h- 

«£*hsl ^2ii^rttaTj>i.. 

[0034] ±IE^I-«8 1 fctt. { H^g-BS ) fc 

i 0 0«»£ix&ff«i{»3 fc . WSmWi k-ttTJi 
&Six*:I*3fira4fc. imM5S5t, ±ME«tt3 
<7)ifiS«k&f SS3 2 fc^aS/ufcT=¥ *M>-9 7 
fc. ±IEK5Sia4c7)iSaffl^« / SJ83 4(^S$^^ 

s^-as k . z^cnmmm 11. 1 2 1 

TV*. 4fc. ±IBMl*ia2Wi^l*lSScBI^6^fiBx. 

[0035] ±!Sffiigffi3<7)ttftM?MSf SS3 1 H 
S8«^#l 2 (SI«JB4fctJ»ti r^ 2 «g|»flJM#l 
2j ^S-T-S) *^UTJJESi«B6SMB5i:SrtJft 
SSIS6k(c^-Wt«mtEk2ix-C^«.„ ±ieEli 
K3<0«Rjiffi!l^'gSS3 2Ji. ±^EHS&«fil#l 1 (3f 

^itc*j»t.& mmim4\zftv 
h ^\<r>wkwm \ i j izzix?tmm-tz>) *it 

LX±3^ftm£MZ6 k^H*^JftH5 k tc^-Wtc 
«^TfiEk$ixTv^. ±£KgM4«)«&ffi»ieK 
3 4J4. ilBBi&WJ&frl 1^LT±IB^««I2S 
5 kM^jg^6 k t^-Wtfti^riEk 
-S. ±IEP5g«4<7)ia:ajfflf^'ffSS3 5Ji. ±ffiHK« 
8S# 1 2 Sr^t- LT_hlB^rt»SM5S 6 k ^hSScSIS 5 
fclciR-Wt^M^k^^LTV^S. ^ 02tteV^T 

(4. ±is#0ss«#i i , 1 2<^mmm.^. ^im 
^mizammx\ mmmmmmx. zti^tuptx 

[0036] z<n^%mmmz iomm*wm-h t 
tt<m<)x~$>z. 

[0037] ^sae^fcii. ±isflEffi«3 
tuztiMtfxn. immwmi 2*m±snmm 
im$s5iz&^x<$mtiw&Lxm)mti±ti&. z 
<?>mm\i. ±Mm&m&#i iMfu^-^8^mx 
iMmMiizmxzn. msmmuza^xm^yh 

mxztiizm&mi. zzvmstLxtmstmz* 
~>xm.ft<rrm$:'tt ottuz, mm&>tfximu± 



(6 

9 

S3fc®A3*lS. 

[0038]-*, HMJUS^Wi. JiEffiiSia3*^ 
tta3ii£#X#Jli±. UBHBtfaHfefrl 2£tiT±fE 
Mrt&£8IS§6£^A£*u ZZTfflgilX®8Wk2 

ffieg«s«# 1 1 mximmm t 

Jc#A3*U SH5H84tfcv^-C^x^holf-K?Stc 
J; 9»ffi£*i£f&. ±fBHIi&^#l 2 ^TJbjESJ'l- 
^jtJIII&StelASfu r^jfSfcLTtfXfcfcfcSfl 10 

±fBEifiH0Si#i l&tfr* aA^7jg-c 

±!EE8f«3£iKA2iT.S. 
[0039] .ItO «fc d CcoHS^fficoSMISftSB 

ziicc^-ca, »«aa(M>K, ±fB0S&W8i#i i fc 

H!«l#l 2 IDMIl lti^TJ: 

ffiK3l«4«ifiaflfife«f B34 ^JlimtSS 

fc. ±1E0«8«#1 2£J:oTJJEEEffitia3<Ottitiffl 
ftiSE'g?* 3 1 £■ iJESWISSSIS 5 k ^rtSSeSIS 6 k 

©ss 3 5 ^iiB^rtfJcSisi 6 1 wmjm$s 5 1 tin 

-Wt^g^BT^k-rS^fcT. (T) ^^MSNffctJJt 

±ISB38ffit4T-cO^£sSa*|6)k*>|BI-k^0, _kIB» 
5HS4 •C<D»^HHKA^jiSSE^k HMfflS^^t 

jjmwmmmziiitL. ^mmzmmmm^ts 

ftSkkifc. (^)±a^l#JcJ«5aV±ESrt 30 
f&53&£6fcfcvvc<i. St. C^t#fd^iJ§5, 6 

izm hmmmvm&ixtifat mmmm^im 
sis, 6izmzmffimBm£tti?hMtotfmi8.t 

U J&MEk^akWiatctJJt&l^tmtioT^iSR-^ 
4" ?)V>m®)^* S 6. i fc #T'£ S <r k fcfc 

[004 0] Sfefc, ^cOHife^E^mWSIgZa 

fcfcwct,. ±iEJBicoieiifi^sco^-ki5i«t. ±ia 

P!HS4c7)iSaii^i'g!83 4t^i/-^-8^^|gtT 40 

iot. _hie^us4A.^jicojg^#A* { i»±$<is 

1311184 cofHStttfit^fta k k *> t . ^JSjIIkB* fc 
WsfjIlKB#fc orafcfc«t&±IE^I«c}^ 5 k Mrtf& 
£»SS 6 k (O^JfcOfflgtgBf &!£®i^HS*<9 

loo 4 limcomsmm 

M3ut. imnmimi, 2, 3mf5\,zm.r>fm 
tfwaztvrzmmmmizmmmmkw.z^z 50 



^2 00 1-66 006 
1 0 

fcv%-c^3{i^-^ (mmm izx^mmmzti 
hwmm. ^4{i±ififfiffit83k-«rr'a«$^p 

«r^7Ji±EfflB«3«lKa(i^iK«SS3 2t 

[0042] jjaEisiS3cottajii^wss 3 1 ii. m 
1 emvmx 1 3 a £^ Lx±tmmm%k 5 ksik 

WCffiMEk$*iT^£fcfci>(;:. -£0«lftj£4>*»£> 
4 1 fi. ^WTtSfflTSSccO^Ef S&4 1 A , 4 1 B . 

4 1 ct^ns^^&k k t>t. 4 1 a, 4 

IB, 4 lCJi-eix^SgS^^l^, 15, 16£ 
^•LT_hE#^S^mS6A, 6B, 6C<7)?fr&<tS& 

49A, 49B, 4 9cizmjmiz®wmmkztix^ 
[ 0 0 4 3 ] a*. sjmm3<nmm®&mm 2 

Ji. ®2HS8«#1 3B(^)flMft#tJ:-oT. JJBSS 
l35Wm#13A^LT±E^IMft^5k. Hf 
&«&4 3fcfciK-WK«JI^fiitfc;s*ro^„ ,r<0# 

^854 3«. *(?>±.%Lmizt5^Tmmcoi§m t g$&4 2 

A, 4 2B, 4 2C(^®3n-Ci3 0. $ h\<ZZ1xh& 
WgtmftA 2 A, 4 2B, 42C ii*tl?tl±IZ&E& 

am#i4. 15, 1 6ZitLx±m&mftm$ms6 

A, 6B, 6CcD#&'gg&4 9A > 49B, 49C{cM 
VWtzWSFimkZtiT^h. 

[oo44]-*. ±i£P5s«4 <rymm&®m3 4 

k^SSEtSS4 7 k fcJMflfcSgpsrffik $ ixTV^ . ^ 
fc. ^c0lglHS5«#l 1AJ±. JJeiRaffl^^K 

3 4*i±IBSi1-»3cm2§ 5 IzmWiZtitzt § fc<i±IB^ 

jas^?&4 7 *&mm4 6 tcs^ l. Jitaifijiffl^'g 
ss3 4 viisimkm&mg m 4 izmmztitzt z k« 
±iB^ < i ; ffi4 6 ^±ie^j#^i« 5 tcsatr* i 3 

[0045]?^t. JJEMm40lttjtiflHtiMm3 
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ABSTRACT: 

PROBLEM TO BE SOLVED: To obtain a heat pump refrigerant circuit 
incorporating an expander in which a higher efficiency is attained by enhancing 
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SOLUTION: In the refrigerant circuit of an air conditioner comprising a 
compressor 3 and an expander 4 coupled through a single shaft, an outdoor heat 
exchanger 5 and an indoor heat exchanger 6, means for regulating the flow of 
refrigerant from the outdoor heat exchanger 5 in the expander 4 and the flow of 
refrigerant from the indoor heat exchanger 6 in the expander 4 in the same 
direction is provided. Since power is recovered by the expander 4 during both 
cooling operation and heating operation, power recovery rate of the entire 
refrigeration cycle is increased significantly as compared with an arrangement 
where power is recovered during only one of cooling operation or heating 
operation and the efficiency is enhanced furthermore. 
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